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Fig.1 Tectonic divisions and distribution of gas fields in the eastern part of the Qaidam basin
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1—Boundary of old mountains ; 2—boundary of tectonic divisions;3—contour (m) of the Quaternary;4—anticline trap;

5—reversal fault; 6—well number
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~Table 1 Compositions and carbon isotopes of the biogenic gases in the eastern part of the Qaidam basin
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Relation of 6C, and 813Cc02 with the buried depth of the Quaternary biogenic gases in the Qaidam basin
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Mt SR T COL 38 38 42 7Y BB 2 S 3B R 48 3t AE
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3.2.2 6°C, 5 6°Coo M1 X %

HFEREEAR, AP 4R CH M
CO MM BRBBFEER COXFRETE M P bt
[ ] AL 3 43 18 R B a.>1. 055 [a.= (6" Cco, +
10%)/(8"C,+10") ], i Z BR & B i 12 A B FR 458 1
B 0 & 4> 18 R B a.<<1. 055 (Whiticar et al. ,
1986; Whiticar, 1989) . &1 5, A AR B HA WX
a A4 F 1. 055~1. 06222 [A] , F-¥71. 060, HEW 535
REMAEDRFEFEZERT CORBIRER .

E3N A AR B N R AWK 6°C, 50"Ceo,
KRB HESE A, ek R A KR EBHEY SR
i B % 7E CO, i R % 42 5 B N (Whiticar et al. ,
1986 ; Whiticar, 1989). It #h, #% B ¢ (Whiticar et
al. ,1986; Whiticar, 1989), AZ M A BB E N £
BEEYR PCLREE T —60%0, F ¥ —58%, M
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— 60%0» - B {E A — 68%0. 56 3K AR 2 # A 1 R07°Cy
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Fig. 3 Relation of 6™*C,; with a”ccoz of the Quaternary
biogenic gases in the Qaidam basin (the boundaries of the
biogenic gases formed by different pathways are drawn

based on Whiticar et al. , 1986; Whiticar, 1989)

3.2.3 "C,5DHIXE

B4R ERARBHEMNRBEEYR °C5 6D %
FE HEATHEBRBEEYIFER AT
CO, % E#& 24 K N (Rice et al. , 1981; Scheoll,
1980, 1988; Whiticar et al., 1986; Whiticar,
1989) , Mi4h, #EAF 5T (Whiticar et al. ,1986) ,CO,ik
FERERERMEYRHY D oHBERE, B
—192%,, MU ZBRABERE N FERNEYSK 6D
EHE, FH—318% Sk R AEYS oD K E,
5y A F —235%0~ — 222%, Z ] , - ¥ — 230%, (B &
B%,1996) . B#ik CORRRRE B AR oD
B 43 7 78 B . JEAF 5T (Scheoll ,1980) , A 41, 6D £ &
B T # JZ K 3D9W%%%?\%38DCH4=8DHZO_
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Fig. 4 Relation of 8°C, with 6D of the Quaternary
biogenic gases in the Qaidam basin (the data are from
Dai Jinxing et al. , 1986; the boundaries of the biogenic
gases formed by different pathways in Fig. 4 are drawn
based on Whiticar et al. , 1986; Whiticar, 1989)

3.2.4 EYSHEHFHG

Whiticar % ( Whiticar et al. , 1986; Whiticar,
198NN EYSIE R BRSTIMAEF R, LR
EERZEEESHAMEFRER X, MGMHAE EEZH
17 COB R RMAESER AT, i FARRFE
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WTHLZE5 ERWEARK R L], REEHXT Bk
WA T i (Martens et al. , 1986;Coleman et
al. ,1988; Schoell, 1988 ; i 2 % ,1993; R K%,
1997), Jenden % (1986) #l Schoell (1988) & 45 1A N
EYSERERSIBRAERRIFAET. MER
5 FRY I I A IR CE R A 5%, BN RR
BEAGT,.#RRERRBDOWIARYERHNT
LRERBRBASIER MABRRERFZMAT  HH
T ERBEE) WITRYES AT CORRBRES
R SE ALY RERTE, EFANX—
W B A,

Se ik A # 5 V0 48 SR BR 5 - 3R E 3~
10CZE; U FREAEEAGN T, KB SHERR;
MAERRE, FHY1mm/a, B XE&EKTERE
BEFE3000m DL b PIAR KR P o R & B R B
MRS ENO0.2%~0.25%, , B KPP —BKA20~
60mg/L , £ 1 T 3% 5569mg/LOP 5 8k 4% {4 4 3
T e B R E B, AR X B — s SR TR A
FRE A e R B BRI A RAYRURE A% ,1997).
B I, S 3k K 425 b 5 DU R AR A o R BE B R 3
TAE M F CO & F&E RN H#FT EIR
(Jenden et al. ,1986;Colemen et al. ,1988),3& 4 FT
B2 & B E W T R T B ROK A PLEE
EANERARY P, MXERREFEBRRIARS
T, AT RE AR A R R IR M ) R . 3B S8 3 (Schoell,
1980, 1988;Rice, 1992; Noble et al. ,1998), JL 3 fif
BREPHEYSEER CORRREZBIMKFE
L R AFAE . AT, B R R % (1997) X e iR R A5
MRS EAEF RO MELER, P EEIEEL
H,.CO./E RS BE IR Y B IR , R MBI A SR KY
PR BEAN T , X S A SR AR E A — B

FERHME  REARGRAELREIRGEHEY
KU CORERBHSMEANE . BHAHRFIR
EERRESEANEFE . FX L, ARFTEYK
WIER SR ERFHESBREHE, RALE—E
VTR T URE — £ KRR EME (Whiticar
et al. ,1986),

3.3 BEAR

HRIA X5k AR 20 = ¥ X A Y B RIT
RLEAERKEUEMEBERIE R LUKFEERN
E, MAEEAR IR A SRR HERIL TR N
BV X — (A IR T T 148

Mg, B —SMBAX-SAFRILEHE

PR OCCEREZRZBEMRRR, XAEER

CO,RFERBRANDRER XMAXRENZE
YR, H PR E E COE R BT B W AE Y #R
BB, MEEMFRHEMEFHIMOEYRH
(Rice et al. , 1981) , & 1 3 17 4 b 2 SC 44 0 X <,
H (Mattavelli et al. ,1983) . 3% [ {7 ) 3 57 vk 9 &
i (Coleman et al., 1988) I B IF I &5 H H @
(Rice et al. , 1981; Galimov et al. , 1983, 1985).%
FZINAXFERTREREYRRRELHABHER
ERMESERANTES. B—SMREL-ZSAF
SEHAYR CCEREZEMEMRXRXR (B2
ARENHSSEHAEMR N BEBMEN, REYS
EESMBAREENSBEETERUE, RS
BHEEBIBARBEENER D, BEAREE
HERENZEIARKEZHRARLZEKERES.
3 1K K 235 3 55 D 2R R AR A0l B 4% A 7K SO B R4
MEFEBITBERRA, RASKFEREEREE
B, S 5 R F Hh = W Hh (X5 T AR R AE R AR D A
BEENERF  ARWEAZRBARENRE RZE
WA ETMNERESR TR, BARZINEER
B EE—S MBI - SKHEATERPL
—— H g MG X M LA L, R RRRE
B2 Z O, X b T & EA R T RAKH
KFiz#% HEHFFE (R BT 2002, AR, SRR
BB E LB EMAEXZ2H T KRHEKX,
Hh g U] g (X b T KV A AR R DX, T b B
X E# FKEHKX, HERXRRILBAEX (ED,H
W, RARKWZEBH M5 T KKEH T mHE—-.
WA ERRKEFEEUHE R EE,2002, 7 A8
W, BI—ESMBIL_SKHSGHAXAKNRALE
FEAEUERIAMNMMHEASHKASER, T
BERBKFEBHRASMENHI.

4 HiE

EBEABZBEWRRASWEYEREEELE
BEOAT,HEYIKERE ZBREEBEM CO,8E KR
PR, BRI EH B RFHAEBRRER
(Whiticar et al. , 1986; Whiticar, 1989; Reiner et
al., 1996; BB K %,1997) SRR SE AR A X
BB T A BOK AR EM NI RER, BN

O HEAWMEHER. 1989. R RZAMBRBPED N RHFM KB
TR

@ HEAMETHER. 1991, LEAZHRIE LR EY KRB
SR Bin .
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SMERBITR A B AR AT B A T R R R
BRSTHITRA AN A S M SR T 3 P T R
WS T8 AL E R YRR, B R R R B
YR 520 4% 1 7 T R ORI, el S B A
S RO, B, £ SRR R R AR
WS 301 S B T 5 R0 VS DR T B R R . RAR S Y 3B
BH AN FRAKERERE ST, RASERS B
FEBEN, RAS WA ERAR SRR FAFES
B A XHFIRR RS

OB —EMBIL B SEHEYS OOCH
Ceo, SREREMELR  THEPEYIEE
R COERRBIRH .

(DEYR 6°C1.8"Ceo, 1 6D 4377 5 CO IR R
BT R K03 1 BB 0 L X S MR E 9V,
5 §'Ceo, 1 81C, 55 6D R E E M £ LT CO K
B2 BRI E W A WA CO,M CH, 2 B #95 F]
REMBRE a>1. 055, BA CO,K BB R B
HHE .

(DEFABZHENEEIBETE, HRER
1§, OB R , A b B R A B LA, AT
MW T R R RS 3 R S A KR
R ZEHE AR A B 523, B 7 . & I F CO, 38
B i R R AR P 9 7T «

(WRIE—ERRL-SKAARASBELEY
R OUC, SRR EME, TR AYSIBRUG
FERHSRKEEBESE D, EATY B NE
2 B IR A M.

TETF SN TAEFIRE 5 R EBAEE T B A MR
R BT IS LA A BR T B BT B K
KH S, R 5 IR S R R R R S K
W T R R

& £ X #
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B 9E. A MWK ,16(3) :209~219.
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Tolb i iRt . 35~87.
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Abstract

The Quaternary biogenic gas province in the Taijnar Lake—Suli Lake—Dabsan Lake area (Sanhu area,
means three lakes area), Qaidam basin is the largest biogenic gas province in China. 21 gas samples were
collected from different gas-pay beds of the Sebei 1 gas field and the Sebei 2 gas field. The chemical composition
and carbon isotope of them were measured, and the microbial pathway, migration and accumulation, and
significance of the biogenic gases were emphatlcally investigated. CH, and CO; of the biogenic gases are enriched
in *C with increasing depth, indicating that they are CO, reductnon derived gases. The oBC, ,813Cco and 6D
values of the biogenic gases approximate the range of the correspondmg values of the gases formed by the CO,
reduction pathway. The values fall in the field of CO, reduction pathway on genetic diagrams. The fractionation
coefficients (a.) of the CH, and CO, of the bibgenic gases are more than 1. 055, characteristic of the CO,
reduction pathway. During the Quaternary due to the dry chmate, low temperature, hlgh sedlmentary rate and
a high content of sulfate methane backteria could not propagate untll sediments are buried in deeper layers.
These conditions benefit the CO, reduction pathway. The distribution of8"*C, of the biogenic gases in the Sebei
1 and the Sebei 2 gas fields probably shows that the gases migrated horizontally into gas pools along leading
layers rather than vertically. This research is of important value for further discussing the origin and formation
conditions of biogenic gases, determining the method and conditions of biogenic gas simulation, accessing

biogenic gas resource yield, establishing a pool-forming model and selecting targets of natural gas exploration.
- 3

Key words: biogenic gas; CO, reduction pathway; migration and accumulation; Qaidam basin
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